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[wherein A is CO or S0 2 ; Cy is an aryl group or a heterocyclic group; each of R 1 and R 2 which are independent of 
each other, is a halogen atom, a cyano group, a nitro group, an alkyl group which may be substituted, an alkenyl group 
which may be substituted, an alkynyl group which may be substituted, a cycloalkyl group which may be substituted, a 
cycloalkenyl group which may be substituted, an aryl group which may be substituted, a heterocyclic group which may 
be substituted, an amino group which may be substituted or a - B-Q group; R 3 is a -M 1 -M 2 -R 5 group; R 4 is a hydrogen 

^ atom or an alkyl group which may be substituted; x is an integer of from 0 to 5; y is an integer of from 0 to 4; and z is 

1^ an integer of from 0 to 1]. 
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Description 

TECHNICAL FIELD 



[00011 The present invention relates to aniline derivatives or salts thereof, and cytokine production 
aining the same as an active ingredient. The cytokine production inhibitors of the present .nvent.on are use >U » 
prevent ve or therapeutic medicines for diseases accompanied by hyperactivated immune functions, such s aNergc 
diseased ! systemic autoimmune diseases and organ specif* autoimmune diseases, or as prevents or therapeut,c 
medicines for graft rejection in organ transplantation. 
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BACKGROUND ART 



100021 In immune reactions in the body, cytokines produced from various immunocytes control direction of the im- 
mune responses" This regulation of immune responses, it is helper T cells that play a central role, and they are 
dassif ied into Subsets Th1 and Th2 depending upon the type of cytokines they produce. Th1 type cells are known to 
produce ma n* e.g. interleukin 2 (IL-2) and interferon y (.FN-,) and to be concerned with ce.lu "*™r«£^ 
DroSron of infection against e.g. virus and bacteria. Th2 type cells are known to produce mainly e.g. '^rleukm 4 
7TZZoZ s Il-sI interleukin 6 (IL-6), interleukin 10 (IL-10) and interleukin 13 (IL-13) and to be concerne with 
hi™'rl5™ity such as protection of infection against parasites and antibody production from B cells. However^ 
ha"been"TLd y that if control of such biophy.actic mechanism dysfunctions or deteriorates for some reason, hyper- 
activation or imbalance of immune function may occur, thus inducing or deter.orat.ng vanous diseases. 

lun response of Th2 type induces or activates, due to its hyperactivation, allergic inflammat.on reac .ons 
's u c h Is IgE antibody or mast ceHs are mainly concerned, and de.aved-type a ergy 

w^hwh^ 

diseases such as urticaria, food allergy, anaphylactic shock, hypereosinoph. c W* 0 ™'***™^ 
allergic conjunctivitis and atopic dermatitis. Further, abnormal hyperact.vat.on of immune reason of Th2 type . .deeply 
concerned I Llso with systemic autoimmune diseases in a pathophysiologic state where anfbody produc .on or humoral 
iZunTtv is hVPeractLted such as systemic lupus erythematosus. It is considered to be .mportant to control the 
Zune^espo^ ESS type in order to treat or prevent such allergic diseases. On the other hand, .mmune response 
oTTh Vpe induce; oTaclates cellular immune responses due to its hyperactivation, and is deeply concerned w«h 
indue ion or deterioration of organ specific autoimmune diseases such as chronic rheumatoid arthrrt.s, type *l diabetes^ 
HasSmoto's thyroidWs myasthenia gravis and multiple sclerosis. Further, cellular immune response of Th1 type s 
££^n£S< graft rejection accompanying organ transplantation. It is considered to be 'mportant to 
control immune response of Th1 type in order to prevent or treat such autoimmune diseases or graft reject.on after 

" loooT^cLpounds which are analogous in chemica. structures to the aniline derivative ,„ z salt thereof as an 
active ingredient of the cytokine production inhibitors.of the present invention, c ° m P ounds , as h d ' S ^ fSJS 
W098 2?081 WO98/27058 W099/15164, WO99/51580 and wOOO/40235 may, for example be mentioned. However, 
such compounds and the compounds of the present invention are different in their chemical structures. 
roSs? At the Resent time it is difficult to treat such serious immune or ailergic diseases by specifically regulating 
mmune rtsPonsTo' Thl or Th2 type, and immunosuppressant agents which strongly suppress product.cn of both Th1 
and 72 ttpeToktes such as cyclosporin and FK506, in addition to steroids, are mainly used as therapeu * rned- 
» Z fo suchTseases However, various side effects such as dysfunction of adrenal cortex, diabetes, pepfc ulcer 
Td ollucoma have been proTematic with respect to steroids, and serious side effects such as damages ,n kidney 
and S^^Mn hM been problematic with respect to cyclosporin and FK506, and development of a new 
^per^okine production inhibrtors which are different from the above agents, has been desired. 

DISCLOSURE OF THE INVENTION 
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rO0O61 The oresent inventors have found that aniline derivatives having chemical structures which are totally different 
ac"e ingredients in existing agents have cytokine production inhibitory effects, and the present inven -on 
from those ot active ing s discovery. The aniline derivatives suppress production of Th2 type cytok.ne, 

wTerob ^ev are larapel medicines for various a.lergfc diseases such as urt^na food 

mS and^mfc lu^mmune diseases in which antibody production or humoral immunity is hyperact.vated, such 
™t'^i c Z u rennhematosus Further they suppress production of Th1 type cytokine, whereby they are useful as 
oreten^ 

TZeZ Ha»Tthyroid rt is. myasthenia gravis and multiple sclerosis; and graft rejection accompanying organ 
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transplantation. 

[0007] The present inventors have conducted extensive studies to find more excellent cytokine production inhibitors 
and as a result, have accomplished the present invention. Namely, the present invention relates to a cytokine production 
inhibitor containing as an active ingredient an aniline derivative of the formula (I) or a salt thereof: 

5 



w 




15 [wherein A is CO or S0 2 ; Cy is an aryl group or a heterocyclic group; each of R 1 and R 2 which are independent of 
each other, is a halogen atom : a cyano group, a nitro group, an alkyl group which may be substituted, an alkenyl group 
which may be substituted, an alkynyl group which may be substituted, a cycloalkyl group which may be substituted, a 
cycloalkenyl group which may be substituted, an aryl group which may be substituted, a heterocyclic group which may 
be substituted, an amino group which may be substituted or a -B-Q group (wherein B is O, CO, COO, OCO, S, SO or 

20 S0 2 ; and Q is a hydrogen atom, an alkyl group which may be substituted, an alkenyl group which may be substituted, 
an alkynyl group which may be substituted, a cycloalkyl group which may be substituted, a cycloalkenyl group which 
may be substituted, an aryl group which may be substituted, a heterocyclic group which may be substituted or an amino 
group which may be substituted); R 3 is a -M 1 -M 2 -R 5 group {wherein each of M 1 and M 2 which are independent of each 
other, is O, S, a NR 6 group (wherein R 6 is a hydrogen atom or an alkyl group which may be substituted), a single bond, 

25 a C v2 alkylene chain, CO, SO or S0 2 , or M 1 and M 2 together may form -N=N-; and R 5 is a cycloalkyl group which may 
be substituted, an aryl group which may be substituted or a heterocyclic group which may be substituted}; R 4 is a 
hydrogen atom or an alkyl group which may be substituted; x is an integer of from 0 to 5; y is an integer of from 0 to 
4; and z is an integer of from 0 to 1; provided that (1) a case where Cy is a phenyl group, and the substituent at the 
4-position of the phenyl group is a pyrazole group which may be substituted or a triazole group which may be substituted, 

30 and (2) a case where Cy is a phenyl group, the substituent at the 2-position of the phenyl group is an alkyl group, and 
the substituent at the 5-position is a -NHCO-(CH 2 )q-R group (wherein q is an integer of from 1 to 4, and R is an aryl 
group or a cycloalkyl group) are excluded]. 

[0008] The salt of the aniline derivative of the above formula (I) may be any pharmaceutical^ acceptable salt, and 
it may, for example, be a mineral acid salt such as a hydrochloride, a sulfate or a nitrate; an organic acid salt such as 
35 a p-toluene sulfonate, a propane sulfonate or a methane sulfonate; an alkali metal salt such as a potassium salt or a 
sodium salt; an alkaline earth metal salt such as a calcium salt; or an organic amine salt such as a triethanol amine 
salt or a tris(hydroxymethyl)aminomethane salt. Some of these salts have crystal water. 

[0009] Each of the alkyl group which may be substituted represented by each of R 1 , R 2 R 4 , R 6 and Q, and the alkyl 
moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be usually one 
40 having a carbon number of from 1 to 18, and it may, for example, be a methyl group, an ethyl group, a propyl group, 
a butyl group, a pentyl group, a hexyl group, a heptyl group, an octyl group, a decyl group or a nonadecyl group, and 
they include linear or branched aliphatic structural isomers. 

[0010] Each of the alkenyl group which may be substituted represented by each of R 1 , R 2 and Q, and the alkenyl 
moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be usually one 
« having a carbon number of from 2 to 1 8, and it may, for example, be a vinyl group, a propenyl group, a butenyl group, 
a pentenyl group, a hexenyl group, a decenyl group or a nonadecenyl group, and they include linear or branched 
aliphatic structural isomers. 

[0011] Each of the alkynyl group which may be substituted represented by each of R 1 , R 2 and Q, and the alkynyl 
moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be usually one 
so having a carbon number of from 2 to 18, and it may, for example, be an ethynyl group, a propynyl group, a butynyl 
group, a pentynyl group, a hexynyl group, a decynyl group or a nonadecynyl group, and they include linear or branched 
aliphatic structural isomers. 

[0012] Each of the cycloalkyl group which may be substituted represented by each of R 1 , R 2 , R 5 and Q and the 
cycloalkyl moiety in each of the secondary substituent and the tertiary substituent as described hereinafter, may be 
55 usually one having a carbon number of from 3 to 1 0, and it may, for example, be a monocyclic group such as a cyclo- 
propyl group, a cyclobutyl group, a cyclopentyl group, a cyclohexyl group or a cyclooctyl group; a fused-polycyclic 
group; or a crosslinked polycyclic group such as an adamantyl group, a noradamantyl group, a norbornanyl group or 
a norbornanonyl group. 
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rnn-m Each of the cvcloalkenyl group which may be substituted represented by each of H\ R 2 and Q and the cy- 
ZZJ^V^SXJLLv substituent and the tertian substituent as described hereinafter may be 
S on Thivfng a carbon number of from 3 to 1 0, and it may, for example, be a monocychc group such as a ^ 
dopentenyl group a cyclohexeny. group or a cyclooctenyl group, a fused-poiycyclic group or a crosslmked polycychc 

raoUl Each of the aryl group which may be substituted represented by each of R1, R 2 , R 5 and Q, the aryl group 
ep eiented by Cy andU aryLoiety in each of the secondary substituent and the tertiary subst,tuent as descnbed 
hereinafter, may be a fused-polycyclic group such as a naphthyl group, as weH as W 
T00151 Each of the heterocyclic group which may be substituted represented by each of Fv, R^, R and Q, the net 
erocyclic group ^reseSedTy Cy and' the heterocyclic moiety in each of the secondary substituent and the ternary 
subsWuent as described hereinafter, may, for example, be a five-membered monocyclic heterocycl.c group such as a 
ovSl group p llinyl group, a pyrro.idinyl group, a furanyl group, a dihydrofuranyl group, a tetrahydrofuranyl 
^^^^S^SJL^ group a tetrahydrothieny. group, a pyrazo^rl group, a pyrazohnyl group, a 
p rSolfdinytg ou P " nimidSlgroup'an ImidazoHny. group, an imidazo.idiny. group an oxazo.y. BW^^ 
nm^c an oxazolid invl group an isoxazolyl group, an isoxazolinyl group, an isoxazol.d.nyl group, a th.azolyl group, a 
mZZ ^Z a m Sny. group, an isothiazolyl group, an isothiazo.inyl group, an isothiazo.idiny. group, an ox- 
adSoM u an oxadLolinyl group, an oxadiazolidinyl group, a thiadiazoly. group, a thiadiazohnyl group a th.ad.- 
a^^ol* a triazo.inyl group, a triazo.idiny. group, a tetrazo.y. group, a tetrazoHny. group a 
Suazo^idinZoup a dioxo.y. group, a dioxolanyl group, a dithiolyl group or a dithio.any. group; a SHc-membered mono- 
ZtTe^cgLp such as a pyridy. group, a dihydropyridyl group, a tetrahydropyridyl group, a p,pend,nyl group 
a y pynmSy grou a dih'ydropyrimiSy. group, a tetrahydropyrimidyl group, a hexahydropynm.dy. J-^JW^J 
orouo a dihvdroDvridazinyl group, a tetrahydropyridazinyl group, a hexahydropyndaz.nyl group, a pyraz.ny group, a 
^.opy^ 9™P. a P*"** ^roup, a triaziny. group, a ^f^*™** 

tetrCdrotri Jnyl group, a hexahydrotriazinyl group, a pyranyl group, a dihydropyranyl group, a ^rahydropyranyl 
orouP a dioxTny7group a dioxenyl group, a dioxanyl group, a dithianyl group or a morpho.iny group; 
he^Lgr^ 

aroup an isoindolyl group, a tetrahydroisoindolyl group, a benzothienyl group, a tetrahydrobenzoth.enyl group « ben 
^uranvl arou , a ^tetrahydrobenzofuranyl group, a benzoxazolyl group, a tetrahydrobenzoxazolyl group, a benzisox- 
^ benzothiazoly. group, a tetrah •^"^^^^ 

thi azolyl group, a tetrahydrobenzisothiazolyl group, a benzimidazolyl group, a tetrahydrobenz m da ^ ">"P, a ben 
lo^oxolvl orouo a benzodithiolyl group, a benzodioxanyl group, a benzodithianyl group, a qu.nol.nyl group an isoqui- 

or * rm<^iinked doIvcvcIic heterocyclic group such as a quinuclidmyl group. 

KSTSSJo^i-^ of each of the alky, group which may be substrtutec . the , a.keny. J^P^J*^ 
be substituted and the alkynyl group which may be substituted, may, for example, be a halogen atom, a hydroxy^ g roup 
a meXo group an alkoxy group, a substrtutable alkylthio group, a substrtutable a.kenyloxy group, a substrtu able 
nl X Tubstitutable alkvnyloxy group, a substitutable alkynylthio group, a substitutable cycloalkyl group, 
a ubs nib ^ 9™?' a -bstitutable cycloa.kyrthio group, a substrtut- 

SSSXSS a substitutable cycloa.kenyrthio group, a substitutab.e a.koxycarbony. group, a substrtut- 
ab.e XteaS group, a substitutab.e a.ky.carbony.oxy group, a substttutab.e a.keny.oxycarbony. ^uM 
t^fe alkerwS)onyl group, a substitutable alkenylcarbonyloxy group, a substitutable alkynyloxycarbonyl group a 
suSutabte XnJlca*onyl group, a substitutable alkynylcarbonyloxy group, a substitutable cycloalkoxycarbonyl 

1SZ!!SS^^S^ cyc.oa[ke n y.carbony. group, a substitutab.e cyc.oa.keny.carbony.oxy group a 
22SSte ar5 aroup a substitutable aryloxy group, a substitutable arylthio group, a subst.tutable aryloxycarbonyl 
Co afubsStS^ ^arytiS group, a substitutable arylcarbonyloxy group, a substitutable heterocyclic group, a 
2ttutf£ ^Tte^cydykCgroup a substitutab.e heterocycly.thio group, a substitutab.e heterocycly.oxycarbony. 
™^Sr^rbcnyl group, a substitutable heterocyclylcarbonyloxy group, a substitutable ammo 
group, asubstrtutab.ehet^ 

aroup bTSSSb zTSuW ^! substitutable a.kyny.su.fony. group, a substitutab.e cyc.oa.ky.sujony 
aZ^subsSSe^oi 

group or a SSSLZ aminosu'fony. group. The number of such substituents may be one or two or more, and such 

SSTS T^nZ TZZS ZZ* of the cyc.oa.ky, group which may be substituted the cyc.oa.keny, I group 
wnVchUvbes^strtuted the aryl group which may be substituted and the heterocyclic group wh,ch may be substrtuted, 
ma rf^xamp"e ha ogen atom, a hydroxy, group, a mercapto group, a substitutab.e a.ky. group, a substrtu able 
^^n^nZ^a suPstrtutable alkynyl group, a substitutable alkoxy group, a substitutable alkylthio group, a substrtutable 
Sr 9 C— group, a substrtutable a.kyny.oxy group, a substitutab.e a.kynyrthio group, 
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a substitutable cycloalkyl group, a substitutable cycloalkenyl group, a substitutable cycloalkoxy group, a substitutable 
cycloalkylthio group, a substitutable cycloalkenyloxy group, a substitutable cycloalkenylthlo group, a substitutable 
alkoxycarbonyl group, a substitutable alkylcarbonyl group, a substitutable alkylcarbonyloxy group, a substitutable alke- 
nyloxycarbonyl group, a substitutable alkenylcarbonyl group, a substitutable alkenylcarbonyloxy group, a substitutable 
alkynytoxycarbonyl group, a substitutable alkynylcarbonyl group, a substitutable alkynylcarbonyloxy group, a substi- 
tutable cycloalkoxycarbonyl group, a substitutable cycloalkylcarbonyl group, a substitutable cycloalkylcarbonyloxy 
group, a substitutable cycloalkenyloxycarbonyl group, a substitutable cycloalkenylcarbonyl group, a substitutable cy- 
cloalkenylcarbonyloxy group, a substitutable aryl group, a substitutable aryloxy group, a substitutable arylthio group, 
a substitutable aryloxycarbonyl group, a substitutable arylcarbonyl group, a substitutable arylcarbonyloxy group, a 
substitutable heterocyclic group, a substitutable heterocyclyloxy group, a substitutable heterocyclylthio group, a sub- 
stitutable heterocyclyloxycarbonyl group, a substitutable heterocyclylcarbonyl group, a substitutable heterocyclylcar- 
bonyloxy group, a substitutable amino group, a cyano group, a nitro group, a carboxyl group, a substitutable aminoc- 
arbonyl group, a substitutable alkylsulfonyl group, a substitutable alkenylsulfonyl group, a substitutable alkynylsulfonyl 
group, a substitutable cycloalkylsulfonyl group, a substitutable cycloalkenylsulfonyl group, a substitutable arylsulfonyl 
group, a substitutable heterocyclylsulfonyl group or a substitutable aminosulfonyl group. The number of such substit- 
uents may be one or two or more, and such substituents may be the same or different. 

[0018] The secondary substituent of the amino group which may be substituted represented by each of R 1 , R 2 and 
Q : may, for example, be a hydroxyl group, a substitutable alky! group, a substitutable alkenyl group, a substitutable 
alkynyl group, a substitutable alkoxy group, a substitutable alkenyloxy group, a substitutable alkynyloxy group, a sub- 
stitutable cycloalkyl group, a substitutable cycloalkenyl group, a substitutable cycloalkoxy group, a substitutable cy- 
cloalkenyloxy group, a substitutable alkoxycarbonyl group, a substitutable alkylcarbonyl group, a substitutable alke- 
nyloxycarbonyl group, a substitutable alkenylcarbonyl group, a substitutable alkynyloxycarbonyl group, a substitutable 
alkynylcarbonyl group, a substitutable cycloalkoxycarbonyl group, a substitutable cycloalkylcarbonyl group, a substi- 
tutable cycloalkenyloxycarbonyl group, a substitutable cycloalkenylcarbonyl group, a substitutable aryl group, a sub- 
stitutable aryloxy group, a substitutable aryloxycarbonyl group, a substitutable arylcarbonyl group, a substitutable het- 
erocyclic group, a substitutable heterocyclyloxy group, a substitutable heterocyclyloxycarbonyl group, a substitutable 
heterocyclylcarbonyl group, a substitutable aminocarbonyl group, a substitutable alkylsulfonyl group, a substitutable 
alkenylsulfonyl group, a substitutable alkynylsulfonyl group, a substitutable cycloalkylsulfonyl group, a substitutable 
cycloalkenylsulfonyl group, a substitutable arylsulfonyl group, a substitutable heterocyclylsulfonyl group or a substitut- 
able aminosulfonyl group. The number of such secondary substituents may be one or two or more, and such secondary 
substituents may be the same or different. Further, the two secondary substituents may form a ring containing or not 
containing a heteroatom. 

[0019] The tertiary substituent of each of substitutable groups among the above secondary substituents may, for 
example, be a halogen atom, a hydroxyl group, a mercapto group, a cyano group, a nitro group, a carboxyl group, an 
amino group, an alkyl group, an alkenyl group, an alkynyl group, a cycloalkyl group, a cycloalkenyl group, an aryl group, 
a heterocyclic group, an alkoxy group, an alkenyloxy group, an alkynyloxy group, a cycloalkyloxy group, a cycloalke- 
nyloxy group, an aryloxy group, a heterocyclyloxy group, an alkylthio group, an alkenylthio group, an alkynylthio group, 
a cycloalkylthio group, a cycloalkenylthio group, an arylthio group, a heterocyclylthio group, an alkylsulfonyl group, an 
alkenylsulfonyl group, an alkynylsulfonyl group, a cycloalkylsulfonyl group, a cycloalkenylsulfonyl group, an arylsulfonyl 
group, a heterocyclylsulfonyl group, an alkylcarbonyl group, an alkenylcarbonyl group, an alkynylcarbonyl group, a 
cycloalkylcarbonyl group, a cycloalkenylcarbonyl group, an arylcarbonyl group, a heterocyclylcarbonyl group, an alky- 
loxycarbonyl group, an alkenyloxycarbonyl group, an alkynyloxycarbonyl group, a cycloalkyloxycarbonyl group, a cy- 
cloalkenyloxycarbonyl group, an aryloxycarbonyl group, a heterocyclyloxycarbonyl group, an aminocarbonyl group, an 
alkylaminocarbonyl group, a dialkylaminocarbonyl group, an alkenylaminocarbonyl group, an alkynylaminocarbonyl 
group, a cycloalkylaminocarbonyl group, a cycloalkenylaminocarbonyl group, an arylaminocarbonyl group, a hetero- 
cyclylaminocarbonyl group, an aminosulfonyl group, an aikylaminosulfonyl group, a dialkylaminosulfonyl group, an 
alkenylaminosulfonyl group, an alkynylaminosulfonyl group, a cycloalkylaminosulfonyl group, a cycloalkenylaminosul- 
fonyl group, an arylaminosuffonyl group, a heterocycly I aminosulfonyl group, an alkylamino group, a dialkylamino group, 
an alkenylamino group, an alkynylamino group, a cycloalkylamino group, a cycloalkenylamino group, an arylamino 
group, a heterocycly lamino group, an alkylcarbonylamino group, an alkenylcarbonylamino group, an alkynylcarbo- 
nylamino group, a cycioalkylcarbony lamino group, a cycloalkenylcarbonylamino group, an arylcarbonylamino group, 
a heterocyclylcarbonylamino group, an alkylsulfonylamino group, an alkenylsulfonylamino group, an alkynylsulfo- 
nylamino group, a cycloalkylsulfonylamino group, a cycloalkenylsulfonylamino group, an arylsulfonylamino group or a 
heterocyclylsuffonylamino group. The number of such tertiary substituents may be one or two or more, and when the 
number is two or more, such substituents may be the same or different. Further, when the secondary substituent is an 
amino group substituted with two tertiary substituents, such tertiary substituents together may form a ring containing 
or not containing a heteroatom. 

[0020] Further, each of the alkyl moiety, the alkenyl moiety, the alkynyl moiety, the cycloalkyl moiety, the cycloalkenyl 
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moiety the aryl moiety and the heterocyclic moiety of each of such tertiary substituents may further be subst tuted wrth 
r a ua?erna^ubstituent such as a halogen atom, a hydroxyl group, a mercapto group, a cyano group, a nrtro g roup 
a ZTo Xou Zinc group, an Z group, a ha.oa.ky. gmup, an a.koxy group, a haloalkoxy group an a^h o 
arouo a haloalkvlthio group, an alkoxycarbonyl group, an aminocarbonyl group, an alkylam.nocarbonyl group, a d, 
Zlam^oca^Xl group, an aminosulfony. group, an aiky.aminosu.fony. group, a dia.ky.aminosu.fonyl goup an 
alky lam ino group, a dialky amino group, an a.ky.carbonylamino group, an a.ky.sulf onylam.no group, a cycloa. grcup 
an a^Tgroup or a heterocyclic group. The number of such substituents may be one or two or more, and when the 
number of the substituents is two or more, such substituents may be the same or different. 

BEST MODE FOR CARRYING OUT THE INVENTION 

[0021] Now, some of preferred embodiments of the present invention will be explained, however, the present inven- 

formu,a (.) are compounds usefu, as an active ingredient of ^e^on 
Eo Jand Lusefu. as preventive ortherapeutic medicines for diseases accompanied by hyperact.vated ,mmune 
functions as listed below. 

(1 ) At least one type of allergic diseases selected from urticaria, food allergy, anaphylactic shock, hypereosinophilic 
syndrome, asthma, allergic rhinitis, allergic conjunctivitis and atopic dermat.t.s. hvoeractivated 

(2) Systemic autoimmune diseases in which antibody product.cn or humoral .mmunrty .s 

(3) At least one type of organ specific autoimmune diseases selected from chrome rheumatcd arthr.t.s, type I 
diabetes, Hashimoto's thyroiditis, myasthenia gravis and multiple sclerosis. 

(4) Graft rejection accompanying organ transplantation. 

[00231 Among the compounds of the above formula (I) and salts thereof, compounds wherein Cy is a P«™^W 
six-membered monocyclic heterocyclic group or sa.ts thereof are preferred as an act.ve .ngred.ent of the cytok.ne 
production inhibitors, and among them, more preferred compounds are listed below. 

(1) Aniline derivatives of the formula (P) or salts thereof: 

(R 2 )y 




l^J) A — N <Q> M — R 5 



0 2 N 



fwherein A R 1 R 2 , R 4 and y are as defined above; Hal is a halogen atom; cy is a pheny group or a S-^mbered 

rnocyene heterocyclic group; M is O, S, a NR* group (wherein R 6 is as defined above), -OCH 2 -, 

monocycuc ; net y a w . C h 2 CH 2 S- or a single bond; R* is a pyndyl group which may 

be H s^utldo^ 

a case where A is CO, and R 5 ' is an adamantyl group substituted with a - (CR«R*) d-NCR»R* group (wherein , h 

fs a hydmgenttom or an alky, group; R b is a hydrogen atom, an alkyl group or an acy. group, Rc «s a hydrogen 

atom or an alkyl group, and d is an integer of from 0 to 3) is excluded]. 

io\ Tho aniiino derivatives of the formula (I') or salts thereof, wherein A is CO. 

g^ean^ 

W The'Sne derivatives of the formula (I") or safts thereof, wherein A is CO, and R? is a pyridyl group substrtuted 
S h a haSkyl group (provided that the pyridyl group may be substituted with at least one subst.tuen selected 
^^!5E£* of a halogen atom, a hydroxy, group, a mercapto group, a -^itutab.e a.ky, group a 
sTstrtutable alkenyl group, a substitutable alkynyl group, a substitutable alkoxy group, a substrtutable alkylthio 
nr«ul B alkenyloxy group, a substitutable alkenylthio group, a substitutable alkynyloxy group, a sub- 
Sabte X^5T^2£-«ibl. cycloalky. group, a substitutable cyc.oa.keny, group, a substitutable 
cySkox^Toup. a substrtutable cycloalkylthio group, a substitutabie cycloalkenyloxy group, a subst.tutab . > cy- 
SkSio group, a substrtutable alkoxycarbonyl group, a substitutabie alkyicarbonyl group, a substrtutable 
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alkylcarbonyloxy group, a substitutable alkenyloxycarbonyl group, a substitutable alkenylcarbonyl group, a sub- 
stltutable alkenylcarbonyloxy group, a substitutable alkynyloxycarbonyl group, a substitutable alkynylcarbonyl 
group, a substitutable alkynylcarbonyloxy group, a substitutable cycloalkoxycarbonyl group, a substitutable cy- 
cloalkylcarbonyl group, a substitutable cycloalkylcarbonyloxy group, a substitutable cycloalkenyloxycarbonyl 
group, a substitutable cycloalkenylcarbonyl group, a substitutable cycloalkenylcarbonyloxy group, a substitutable 
aryl group, a substitutable aryloxy group, a substitutable arylthio group, a substitutable aryloxycarbonyl group, a 
substitutable arylcarbonyl group, a substitutable arylcarbonyloxy group, a substitutable heterocyclic group, a sub- 
stitutable heterocyclyloxy group, a substitutable heterocyclylthio group, a substitutable heterocyclyloxycarbonyl 
group, a substitutable heterocyclylcarbonyl group, a substitutable heterocyclylcarbonyloxy group, a substitutable 
amino group, a cyano group, a nitro group, a carboxyl group, a substitutable aminocarbonyl group, a substitutable 
alkylsulfonyl group : a substitutable alkenylsulfonyl group, a substitutable alkynylsulfonyl group, a substitutable 
cycloalkylsulfonyl group, a substitutable cycloalkenylsulfonyl group, a substitutable arylsulfonyl group, a substitut- 
able heterocyclylsulfonyl group and a substitutable aminosulfonyl group). 

(5) The aniline derivatives of the formula (I 1 ) or salts thereof, wherein A is CO, R 5 ' is a pyridyl group substituted 
with a haloalkyl group, and the pyridyl group may further be substituted with at least one halogen atom. 

(6) The aniline derivatives of the formula (I') or salts thereof, wherein A is CO, and is a 3-chloro-5-trif luoromethyl- 
2-pyridyl group. 

(7) The aniline derivatives of the formula (I') or salts thereof, wherein A is CO, and R 5 ' is an adamantyl group which 
may be substituted. 

(8) The aniline derivatives of the formula (V) or salts thereof, wherein A is CO; Hal is a chlorine atom; and R 5 * is 
an adamantyl group which may be substituted. 

(9) The aniline derivatives of the formula (I 1 ) or salts thereof, wherein A is CO; Hal is a fluorine atom, a bromine 
atom or an iodine atom; and R 5 ' is an adamantyl group which may be substituted. 

(10) The aniline derivatives of the formula (I*) or salts thereof, wherein A is SO a . 

(11) The aniline derivatives of the formula (P) or salts thereof, wherein the 6-membered monocyclic heterocyclic 
group represented by Cy* is a 6-membered heteroaryl group. 

(12) The aniline derivatives or salts thereof as defined in (1 1 ), wherein the 6-membered heteroaryl group is a pyridyl 
group, a pyrimidinyl group, a pyridazinyl group or a pyrazinyl group. 

(13) The aniline derivatives of the formula (I") or salts thereof: 




[wherein A, R 1 , R 2 , R 4 , Hal, M and x' are as defined above; Cy" is a 5-membered monocyclic heterocyclic group; 
R 5 " is a phenyl group which may be substituted, a pyridyl group which may be substituted or an adamantyl group 
which may be substituted; and / is an integer of from 0 to 3]. 

(14) The aniline derivatives of the formula (l M ) or salts thereof, wherein A is CO. 

(15) The aniline derivatives of the formula (I") or salts thereof, wherein A is CO, and R 5 " is a phenyl group which 
may be substituted or a pyridyl group which may be substituted. 

(16) The aniline derivatives of the formula (I") or salts thereof, wherein A is CO, and R 5 " is an adamantyl group 
which may be substituted. 

(17) The aniline derivatives of the formula (I") or salts thereof, wherein A is CO, M is an oxygen atom, a sulfur 
atom or a NR 6 group (wherein R6 is as defined in Claim 1); and R 5 " is a pyridyl group which may be substituted 
or an adamantyl group which may be substituted. 

(18) The aniline derivatives of the formula (I") or salts thereof, wherein A is S02. 

(19) The aniline derivatives of the formula (I") or salts thereof, wherein the 5-membered monocyclic heterocyclic 
group represented by Cy" is a 5-membered heteroaryl group. 

(20) The aniline derivatives or salts thereof as defined in (1 9) wherein the 5-membered heteroaryl group is a f uranyl 
group, a thienyl group, an imidazolyl group, an oxazofyl group, a pyrroyl group, an oxadiazolyl group, a thiadiazolyl 
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group or a thiazolyl group. 

r00241 The compounds of the above formula (I) and salts thereof can be produced by a process for Producing known 
Soul cXounos, or a method in accordance therewith, and as preferred embodiments, the fo.lowmg Preparat.cn 
5 Methods [1] and [2] will be exemplified. 

[1] Preparation Method 1 

[0025] Amethodfor P roducingtheanilinederivativeoftheabovefon 11 ula(l)orasaltthereof,byreactin g acom P ound 
w of the formula (IV): 



15 




V-A-L 



20 [wherein A, and x are as defined above, and L is a leaving group] with a compound of the formula (V): 



25 



HN-f Cy J 
^4 V_>-(R 3 ) 2 



30 [wherein Cy, R 2 , R3. R* y and z are as defined above] . As the leaving group represented by L may, for example, be 

[0026] 9e The reaction of the Preparation Method 1 may be carried out in the presence of a proper solvent. The specific 
solvent used may for example, be an aromatic hydrocarbon such as benzene, toluene or xylene; an al.phafc hydro- 
35 Z bon suS as oentane hexane heptane, petroleum ether, ligroin or petroleum benzine; an ether such as d.ethyl 
T^Z^TZ^ eL, tetrahydrofuran or dioxane; a nitrite such as acetonitrile or propiomtnle; an aod 
amfde sue as dimethylfo^namide or dimethylacetamide; a suboxide such as dimethylsulfox.de; a sulfone such as 
s^oLe a phosphate amide such as hexamethy.phosphoramide; or a ha.ogenated hydrocarbon such as ch.oroform, 
Hi^hinmmPthane carbon tetrachloride or 1 ,2-dichloroethane, or a mixed solvent thereof. 

40 SSST^SS^?^ 1 ■ the reaction is " nw out preferab,y in the presence of a T e z f me ?Z 

The Ipecmc bas^used may, for example, be an organic base such as triethylamine, pyridine, N-methylmorphohne^ 
Tfi ^dSicvcSs 40V7 "undecene or N.N-dimethylaniline; an alkali metal such as lithium, sod.um or potassium a 

*Z ^afkairmeta such as lithium hydrogencarbonate, sodium hydrogencarbonate orpotass.um hydrogencarbonate, 

- lithium hydride, sodium hydride or potassium hydride; or n-buty.ith.um, hth.um 

preferably at a reaction temperature of from -1 0 to 1 00«C. The reaction time ,s usually from 0.1 to 48 hours^ 
raSST 'n the Preparation Method 1 , the compound of the formula (III) may be used .n an amoun of from 0.8 to 2 
equivalents, preferably from 1 to 1 .5 equivalents, per 1 mol of the compound of the above fonnu la , (N). 
rO0301 In he Preparation Method 1 , various reaction conditions may opt.onally be comb.ned w.th one another Fur 
SeTLh vlLsraSon conditions include reaction conditions in a usua. range and reaction cond.t.ons .n a preferred 
range, and they may also be optionally selected and combined with one another. 

55 r21 Preparation Method 2 

[0031] A method for producing an aniline derivative of the formula (I-2): 
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50 
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(R 1 )x-^f 




5 




10 [wherein A, Cy, R 1 , R 2 , R 3 , R 4 ', x, y and z are as defined above], by reacting a compound of the formula (1-1): 



20 [wherein A, Cy, R 1 , R 2 , R 3 x, y and z are as defined abovel with a compound of the formula (VI): R 4 '-L [wherein R 4 ' is 
an alkyl group which may be substituted, and L is as defined above]. 

[0032] The reaction of the Preparation Method 2 may be carried out in the presence of a proper solvent. The specific 
solvent used may, for example, be an aromatic hydrocarbon such as benzene, toluene or xylene; an aliphatic hydro- 
carbon such as pentane, hexane, heptane, petroleum ether, ligroin or petroleum benzine; an ether such as diethyl 
25 ether, dipropyl ether, dibutyl ether, tetrahydrofuran or dioxane; a nitrile such as acetonitrile or propionitrile; an acid 
amide such as dimethylformamide or dimethylacetamide; a sulfoxide such as dimethylsulfoxide; a sulfone such as 
sulfolane; a phosphate amide such as hexamethylphosphoramide; or a halogenated hydrocarbon such as chloroform, 
dichloromethane, carbon tetrachloride or 1 ,2-dichloroethane, or a mixed solvent thereof. 

[0033] In the Preparation Method 2, the reaction is carried out preferably in the presence of a base, so as to carry 
30 out the reaction efficiently. The specific base used may, for example, be an organic base such as triethylamine, pyridine, 
N-methylmorphoiine, 1 ,8-diazabicyclo[5,4,0]-7-undecene or N,N-dimethylaniline; an alkali metal such as lithium, sodi- 
um or potassium; a carbonate of an alkali metal such as lithium carbonate, sodium carbonate or potassium carbonate; 
a hydrogencarbonate of an alkali metal such as lithium hydrogencarbonate, sodium hydrogencarbonate or potassium 
hydrogencarbonate; a hydride of an alkali metal such as lithium hydride, sodium hydride or potassium hydride; or n- 
35 butylithium, lithium diisopropylamide or sodium amide. 

[0034] The reaction of the Preparation Method 2 is carried out usually at a reaction temperature of from -70 to 1 50°C, 
preferably at a reaction temperature of from -10 to 100°C. The reaction time is usually from 0.1 to 48 hours. 
[0035] In the Preparation Method 2, the compound of the formula (IV) may be used in an amount of from 0.8 to 2 
equivalents, preferably from 1 to 1 .5 equivalents, per 1 mol of thecompound of the above formula (1-1). 
40 [0036] In the Preparation Method 2, various reaction conditions may optionally be combined with one another. Fur- 
ther, such various reaction conditions include reaction conditions in a usual range and reaction conditions in a preferred 
range, and they may also be optionally selected and combined with one another. 

[0037] The compounds of the above formula (I) obtained by each of the above Preparation Methods 1 and 2 and 
methods in accordance therewith, may be isolated and purified by means of a known method such as concentration, 
45 concentration under reduced pressure, distillation, fractionation, redistribution, solvent extraction, crystallization, re- 
cry stall izat Ion or chromatography. 

[0038] In a case where the compound of the above formula (I) is obtained as a free form, a salt may be formed by 
a conventional method. Further, the compound of the above formula (I) or a salt thereof or a stereoisomer thereof has 
a cytokine production inhibitory effect by itself or as mixed. 
so [0039] Among the compounds of the above formula (I) and salts thereof, the compounds of the formula (P) and salts 
thereof may be produced by the following Preparation Method [A] or [B] or a combination of these Preparation Methods, 
in accordance with the above Preparation Method 1 and 2. 
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[A] A method for 
the formula (II): 

[0040] 



producing the aniline derivative of the above formula (I 1 ) or a salt thereof, by reacting a compound of 



10 



15 




[wherein A, R 1 , Hal and x' are as 



A — L 



0 2 N 

defined above, and L is a leaving group] with a compound of the formula (III): 



20 



25 



(R Z V 



HN { Cy > — M R 

R 4 



5' 



[wherein Cy' R* R 4 , R* M and / are as defined above]. The Preparation Method [A] is in accordance with the Prep- 
aration Method 1 , and reaction conditions in the Preparation Method 1 can be applied. 

30 [B] A method for producing an aniline derivative of the formula (l"-2) or a salt thereof: 
[0041] 



35 



40 



45 



50 



55 



Hal 



A— fjl <^C?^-M-R 5 ' 

0 2 N 

[wherein A. Cy', Hal, R1, R* R 4 ', R 5 *, M, x' and / are as defined above], by reacting a compound of the formula (M): 

Hal 



<R 2 )y 



(R 



(R 2 )y 



0 2 N 

[wherein A, Cy', Hal, R\ R*, R* M, x' and y' are as defined above] with a compound of the formula (VI): R^'-L [wherein 
R* is an alkyl group which may be substituted, and L is as defined above]. 



10 



EP 1 344 525 A1 



[O042] The Preparation Method [B] is in accordance with the Preparation Method 2, and reaction conditions in the 
Preparation Method 2 can be applied. 

[0043] The compounds of the formula [I] of the present invention are usually used in the form of a common pharma- 
ceutical preparation (such as a method as defined in the Japanese Pharmacopoeia Twelfth Edition). The pharmaceu- 

5 tical preparation is prepared by using a commonly used diluent or excipient such as a bulking agent, an extender, a 
binding agent, a moisture-imparting agent, a disintegrator, a surfactant or a lubricant. As the pharmaceutical prepara- 
tion, various forms may be selected depending upon the purpose of treatment, and a tablet, a pill s a powder, a dust, a 
granule, a capsule, a suppository, a solution, a suspension, an emulsion, an injection (such as a solution or a suspen- 
sion), a spray, an aerosol, a cream, an ointment, a lotion or a transdermal agent (a patch, a matrix or a tape) may be 

10 mentioned as examples. 

[0044] To form the medicine into a tablet, carriers which have conventionally been known in this field can be used 
widely, and they may, for example, be excipients such as lactose, sucrose, sodium chloride, glucose, urea, starch, 
calcium carbonate, kaolin, crystalline cellulose and silicic acid, binding agents such as water, ethanol, propanol, simple 
syrup, a glucose solution, a starch solution, a gelatin solution, carboxymethyl cellulose, Shellac, methyl cellulose, 

15 potassium phosphate and polyvinyl pyrrolidone, disintegrators such as dried starch, sodium alginate, an agar powder, 
a laminaran powder, sodium hydrogencarbonate : calcium carbonate, polyoxyethylene sorbitan fatty acid esters, sodium 
lauryl sulfate, monoglyceryl stearate, starch and lactose, disintegration inhibitors such as sucrose, stearin, cacao butter 
and hydrogenated oil, absorption stimulators such as a quaternary ammonium base and sodium lauryl sulfate, mois- 
turizers such as glycerin and starch, absorbents such as starch, lactose, kaolin, bentonite and colloidal silicate, and 

20 lubricants such as purified talc, a stearate, a boric acid powder and polyethylene glycol. Further, a tablet may be a 
tablet having a common coating applied thereto as the case requires, such as a sugar-coated tablet, a gelatin-coated 
tablet, an enteric-coated tablet or a film-coated tablet, or a double tablet or a multilayer tablet. 

[0045] To form the medicine into a pill, carriers which have conventionally been known in this field can be used widely, 
and they may, for example, be excipients such as glucose, lactose, starch, cacao butter, hydrogenated vegetable oil, 
25 kaolin and talc, binding agents such as powdered acacia, powdered tragacanth, gelatin and ethanol and disintegrators 
such as laminaran agar. 

[0046] To form the medicine into a suppository, conventionally known carriers can be used widely, and they may, for 
example, be polyethylene glycol, cacao butter, higher alcohols, higher alcohol esters, gelatin and semi-synthetic glyc- 
eride. 

30 [0047] To prepare an injection, a solution, an emulsion or a suspension is sterilized, and is preferably isotonic with 
the blood, and to form the medicine into a solution, an emulsion or a suspension, all the diluents which are commonly 
used in this field can be used, and they may, for example, be water, a lactic acid aqueous solution, ethyl alcohol, 
propylene glycol, ethoxylated isostearyl alcohol, polyoxylated isostearyl alcohol and polyoxyethylene sorbitan fatty acid 
esters. In this case, sodium chloride salt, glucose or glycerin in an amount adequate to prepare an isotonic solution 

35 may be incorporated in the pharmaceutical preparation, and a common solubilizing agent, buffer, soothing agent or 
the like may be added thereto. Further, as the case requires, a colorant, a preservative, a fragrant material, a flavoring 
agent, a sweetener or another pharmaceutical agent may be incorporated in the pharmaceutical preparation. 
[0048] The amount of the compound of the formula (I) of the present invention is not particularly limited and may 
optionally be selected from a wide range, but it is usually from 1 to 70 wt%, preferably from 5 to 50 wt% in the entire 

40 composition. 

[0049] The administration method of the compounds of the formula (I) of the present invention is not particularly 
limited, and they are orally or parenterally administered by a method depending upon the form of the preparation, the 
age, the sex or other conditions of the patient and the degree of the disease. For example, for oral administration, a 
tablet, a pill, a solution, a suspension, an emulsion, a granule or a capsule may, for example, be mentioned as a 

45 preferred form. For parenteral administration, the medicine may be administered in the form of e.g. a topical agent, an 
injection, a transdermal agent, nasal drops, an inhalant or a suppository. In the case of an Injection, it is preferred that 
the medicine is intravenously administered by itself or as mixed with a conventional fluid replacement such as glucose 
or amino acids, or as the case requires, it is intramuscularly, intradermal^, subcutaneously or intraperitoneally admin- 
istered by itself. Further, in the case of a suppository, it is preferred that the medicine is administered in rectum. 

so [0050] The dose of the compound of the formula (I) of the present invention is optionally selected depending upon 
e.g. the dose regimen, the age, the sex or other conditions of the patient and the degree of disease, and usually the 
amount of the compound of the above formula (I) as an active ingredient is preferably from about 0.05 to about 50 mg 
per kg of the body weight per day, and the medicine may be administered once or several times a day. Further, it is 
preferred that the active ingredient is contained in an amount of from 1 to 1 ,000 mg in the administration unit form. 

55 

EXAMPLES 

[0051] Now, Examples (Preparation Examples and Test Examples) of the present invention will be described, how- 
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ever, the present invention is by no means restricted thereto. 
Preparation Example 1 

Preparation of N-(4-phenoxvphenyl)-2-chloro-5-nit robenzamide (Compound No. 27) 

f0052] Into 5 mL of a tetrahydrofuran solution comprising 420 mg of 4-phenoxyaniline and 250 mg of ^"^"e 
5 mL of a tetrahydrofuran solution comprising 500 mg of 2-chloro-5-nitrobenzoylch.oride was dropw.s< > added under 
cooling wrth ice After stirring for about 30 minutes, water was added thereto, and precipitate d crysta 
by filtration. The collected crystals were washed with water and then dried to obta.n 730 mg of N-(4- P henoxyphenyl) - 
2-chloro-5-nitrobenzamide (Compound No. 27) having a melting point of 128°C. 

Preparation Example 2 

15 Preparation of N-(4-(1-adamantvn-2-methylphenvn-2-bromo-5 -nitrobenzamide (Compound No. 46) 

100531 To 5 mL of a tetrahydrofuran solution comprising 300 mg of 4- (1 -adamantyl) -2-methylaniline hydrochloride 
So mg of7riethylamine y 5 mL of a tetrahydrofuran solution comprising 290 mg of 2 - bromo - 5 -; i ^ en 7 IC a h '° r ;S! 
was dropwise added under cooling with ice. After stirring for about 30 minutes, water was added thereto an the 
precipSed crystals were co.lected by filtration. The collected crystals were washed with water and then dried to obt*n 
310 mg of N-(4-(1-adamantyl)-2-methylpheny.)-2-bromo-5-nitrobenzamide (Compound No. 46) havmg a melting po.nt 

of 229°C. 

Preparation Example 3 

Pre paration of N-(4-(1-adamantvl)-2-methvl P h e nvl)-2-chloro-5-nitrob enzen esulfonamide (Compound No. 48) 

100541 To 5 mL of a tetrahydrofuran solution comprising 250 mg of 4-(1-adamantyl)-2-methylaniline hydrochloride 
and 200 mg of triethy.amine,^ mL of a tetrahydrofuran solution comprising 230 mg of ^cj.oro^n.trobenzenesut^ 
nylchloride was dropwise added, followed by stirring at about 40'C for about 7 hours. After the mixture was left to s and 
for cooling. waterwL addedthereto, e>dractionwithchloroform, drying over sattcakeandconcen^ 
pressure were carried out to obtain crude crystals. The crude crystals were recrystahzed from ether to obta.n 1 50 mg 
of N-(4-(1-adamantyl)-2-methylphenyl)-2-chloro-5-nitrobenzenesulfonamide (Compound No. 48) havmg a melt.ng 

point of 238°C. 
Preparation Example 4 

Prena ration of N-(4-(3^hloro-5-trifluoromethyl-2-pvridvloxv)-3-methvlphen y l ) -2- chloro- 5-n 
No. 106) 

[0055] ToSmLofatetrahydrofuransolutioncompri 

y.aniline and 270 mg of triethylamine, 5 mL of a tetrahydrofuran solution compns.ng 490 mg of ^^^^ 
zovlchloride was dropwise added, followed by stirring for about 30 minutes, and then water was added and the pre- 
dpCd Totals were collected by filtration. The collected crystals were washed with water and then dried tc .obtain 
4, 700 mg of N-(4- ( 3^hloro-5-trrtluoromethyl-2-pyridyloxy)-3-methylpheny.)-2-chloro-5-nrtrobenzam,de (Compound No. 

106) having a melting point of from 230 to 232°C. 
Preparation Example 5 

so Preparation of N-f2-(1-adamantvloxvV5-Pvridvl)- 2 -chloro-5-nftrobenzamide (Compound No. 123) 

r00561 To 5 mL of a tetrahydrofuran solution comprising 290 mg of 5-amino-2-(1 -adamantyloxy)pyridine) and 150 
mg of ^triethylamine, 5 mL o^a tetrahydrofuran solution comprising 260 mg of 2-ch.oro-5-nitroben Z oy chlonde was 
dmpwile ZSS. followed by stirring for about 30 minutes, and then water was added, and prec.p.tated crystaj 

55 weLoHectedbyfiltra^ 

amantyloxy)-5-pyridyl)-2-chloro-5-nitrobenzamide (Compound No. 123) havmg a melt.ng po.nt of from 98 to 105 C. 
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Preparation Example 6 

Preparation of N- (4- (3-chloro-5-trifluoromethyl-2-pyri^ 

(Compound No. 127) — — 

5 

[0057] To 5 mL of a tetrahydrof uran solution comprising 320 mg of 4-(3-ch loro-5-trif luoromethy l-2-py ridy loxy )-3-( 1 -pyr- 
rolyl)aniline and 110 mg of triethylamine, 5 mL of a tetrahydrof uran solution comprising 200 mg of 2-chloro-5-nitroben- 
zoylchloride was dropwise added, followed by stirring for about 30 minutes s and then water was added, and the pre- 
cipitated crystals were collected by filtration. The collected crystals were washed with water and then dried to obtain 
io 260 mg of N-(4-(3-chloro-5-trifluoromethyl-2-pyridyloxy)-3-(1-pyrrolyl)phenyl)-2-chloro-5-nitrobenzamide (Compound 
No. 127) having a melting point of from 165 to 167°C. 

Preparation Example 7 

15 Preparation of N-(4'(3-chloro-5-trifluoromethyl-2-pyridylmethvloxy)phenyl)-2-chloro-5-nitrobenzamide (Compound 
No. 135) 

[0058] To 5 mL of a tetrahydrof uran solution comprising 300 mg of 4-(3-chloro-5-trifluoromethyl-2-pyridylmethyloxy) 
aniline and 120 mg of triethylamine, 5 mL of a tetrahydrof uran solution comprising 220 mg of 2-chloro-5-nitroben- 
20 zoylchloride was dropwise added, followed by stirring for about 30 minutes, and then water was added thereto, and 
the precipitated crystals were collected by filtration. The collected crystals were washed with water and then dried to 
obtain 380 mg of N-(4-(3-chloro-5-trifluoromethyl-2-pyridylmethyloxy)phenyl)-2-chloro-5-nitrobenzamide (Compound 
No. 135) having a melting point of from 193 to 195°C. 

[0059] Compounds of the above formula (I) produced in Preparation Examples 1 to 7 and by methods in accordance 
25 with the above Preparation Methods 1 and 2 are shown in the following Tables 1 to 20. 
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Compound No. 


Structural Formula 


Physical Properties 


1 




m.p. : 219°C 


2 




m.p. : 220-226°C 


3 




m.p. : 211°C 


4 




m.p. : 173°C 


5 




m.p. : 186-188°C 


6 




m.p. : 160-161°C 


7 




m.p. : 127-129°C 


8 




m.p. : 154-155°C 


9 




m.p. : 152-154°C 
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Table 2 



5 


Compound No. 


Structural Formula 


Physical Propertiees 


10 


10 




m.p. : 103-105°C 


15 


11 




m.p. : 145-147°C 


20 


12 




m.p. : 174-176°C 


25 


13 


JL jrt 


m.p. : 141-143°C 


30 


14 




m.p. : 170-172°C 


35 


15 


_ ^?S- vOk. v^v 


m.p. : 165-167°C 


40 


16 




m.p. : 176-178°C 


45 


17 


oh o i ,e,! y a Y^ ! *i 


m.p. : 159-161°C 


50 


18 




m.p. : 211. 5-214. 4°C 
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Table 3 





Compound No. 


Structural Formula 


Physical Properties 


5 
10 


19 




m.p. : 207°C 


15 


20 


? nr BU< " 


m.p. : 182°C 


20 


21 




m.p. : 262°C 


25 


22 




m.p. : 154°C 


30 


23 




m.p. : 177°C 


35 


24 




m.p. : 200°C 


40 


25 




m.p. : 200°C 


45 


26 


xxyi 


m.p. : 206°C 


50 


27 




m.p. : 128°C 



55 
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Table 4 



5 


Compound No . 


Structural Formula 


Physical Properties 


10 


28 




m.p. : 154°C 


15 


29 




m.p. : 162°C 


20 


30 


? rY Fj 


m.p. : 176°C 


25 


31 




m.p. : 196°C 


30 


32 




m.p. : 189°C 


35 


33 




m.p. : 168°C 


40 


34 




m.p. : 184°C 


45 


35 




m.p. : 232°C 


50 


36 




m.p. : . 198°C 



55 



17 
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18 



13A4525A1 I > 
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5 


LQmpouna wo . 


Structural Formula 


~ j 

Physical Properties j 


10 


46 




m.p. : 229°C 


15 


47 


COOMa 


m.p. ; 178°C | 


20 


48 




m.p. : 238°C 


25 


49 




m.p. : 148°C | 


30 


50 




m.p. : 83°C J 


35 


51 




m.p. : 226°C 


40 


52 




m.p. : 115°C 


45 


53 




m.p. : 224°C 











SO 

L 


54 




m.p. ; 12 8°C 



55 
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Table 7 



5 


Compound No . 


Structural Formula 


Physical Properties 


10 


55 




m.p. : 200°C 


15 


56 




m.p. : 131°C 


20 


57 




m.p. : 233°C 


25 


58 




m.p. : 256°C 


30 


59 




m.p. : 174°C 


35 


60 




m.p. : 222°C 


40 


61 




m.p.: 198°C 


45 


62 




m.p.: 111°C 


50 


63 




m.p. : 198°C 



20 
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t 

5 


rable 9 
Compound No. 


Structural Formula 


Physical Properties 


10 


73 




m.p.: 181-183°C 


15 


74 




m.p. : 289-290°C 


20 


75 ! 




m.p. : 96-100°C 


25 


76 




m.p. : 184-187°C 


30 


77 




m.p. : 176-178°C 


35 


78 




m.p.: 156-157°C 


40 


79 




m.p.: 176-180°C 


45 


80 




m.p.: 171°C 


50 


81 







55 
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Table 10 



5 


Compound No. 


Structural Formula 


Physical Properties 










10 


82 




m.p. : 207-208°C 


15 


83 


jfjl 


m.p. : 203-206°C 


20 


84 






25 


85 




m.p. : 143°C 


30 


86 




m.p. : 209-212°C 


35 


87 




m.p. : 229-231°C 


40 


88 




m.p. : 221°C 


45 


89 




m.p. : 168°C 


50 


90 




m.p. : 224-226°C 
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5 J 


Taoxe jl-l 
Compound No . 


Structural Formula 


Physical Properties 


10 j 


91 ! 




m.p. : 219-221°C 




92 j 


u;, h 


m.p. : 201-204°C 


20 


93 




m.p. : 224-228°C 


25 


94 




m.p. : 273-275°C 


30 


95 




m.p. : 129-131°C 


35 


96 




m.p. : 167-172°C 


40 


97 




m.p. : 131-134°C 


45 


98 




m.p. : 168-170°C 


50 


99 




m.p. : 191-195°C 


55 




24 
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Table 12 



5 


Compound No . 


Structural Formula 


Physical Properties 


10 


100 


l^ s A ci H C0OM9 


m.p. : 154-158°C 


15 


101 




m.p. : 240-245°C 


20 


102 




Oily matter 


25 


103 




Amorphous solid 


30 


104 




Amorphous solid 


35 


105 




m.p. : 296-298°C 


40 


106 




m.p. : 230-232°C 


45 


107 


COOMb 


m.p. : 226-229°C 










50 


108 




m.p. : 233-236°C 



55 
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Table 13 



5 1 


Compound No. 


Structural Formula 


Physical Properties 


10 J 


109 


□Me 


m.p. : 190-193°C 


15 I 


110 




m.p. : 175-180°C 


20 | 


111 




m.p. : 178-180°C 


25 


112 


a ct 


m.p. : 189-191°C 


30 


113 


a 


m.p. : 222-225°C 


35 


114 


/ — \ 


Amorphous solid 


40 


115 




Solid material 


45 


116 


COMHa 


m.p. : 239-244°C 


50 


117 




m.p. : 233-236°C 



55 
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Table 14 



5 


Compound No . 


Structural Formula 


Physical Properties 


10 


118 


V 


m.p. : 221-223°C 


15 


119 


Mb 


m.p. : 179-181°C 


20 


120 




m.p. : 246-248°C 


25 


121 




m.p. : 235-237°C 






CN 




30 


122 




m.p. : 194-198°C 


35 


123 




m.p. : 98-105°C 


40 


124 




Amorphous solid 






NHCOMe 




45 


125 




m.p. : 203-205°C 


50 


126 




m.p. : 194-197°C 
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Table 15 



5 


Compound No • 


Structural Formula 


Physical Properties 


10 


127 




m.p. : 165-167°C 






N(CH3)j 




15 


128 




m.p. : 208-213°C 


20 


129 


CI 


m.p. : 273-276°C 


25 | 


130 




m.p. : 235-237°C 


30 


131 


/ V 


m.p. : 194-198°C 






H 




35 


132 




m.p. : 215-218°C 






1 J* 8 






133 


? rrVi 


m.p. : 212-216°C 


40 




45 


134 




Amorphous solid 










50 


135 




m.p. : 193-195°C 



55 
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Table 16 



5 


Compound No. 


Structural Formula 


Physical Properties 


10 


136 




m.p. : 178-181°C 


15 


137 




m.p. : 252-258°C 


20 


138 




m.p. : 146-150°C 


25 


139 




m.p. : 225-229°C 


30 


140 




m.p. : 242-244°C 


35 


141 




m.p. : 217-221°C 


40 


142 




m.p. : 140-147°C 


45 


143 




m.p. : 221-227°C 


50 


144 




m.p. : 116°C 



55 



29 
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5 


Compound No. 


Structural Formula 


Physical Properties 


10 j 


145 




m.p- : 165-172°C 


J5 I 


146 




m.p. : 235-237°C 


20 | 


147 




Amorphous solid 










25 


148 




m t-> • 1 RQ-lQ2°r 


30 


I 149 















35 


150 














40 


151 






45 


152 






SO 


153 






55 




30 
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Table 18 



5 


^OIupOUilCL 1NO . 


Oti L- Ui. d 1 S \JX 111U .LCi 




10 


154 






15 


155 












20 


156 






25 


157 






30 


158 


COOMb 








COOMe 












35 


159 










OMto 




40 


160 






45 


161 . 


OMo 




50 


162 
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Table 20 



5 


Compound No . 


Structural Formula 


Physical Properties 


10 


172 


^— y 




15 


173 


— y 




20 


174 






25 


175 






30 


176 






35 


177 






40 


178 






45 


179 







50 



55 TEST EXAMPLE (TEST FOR EVALUATION OF CYTOKINE PRODUCTION INHIBITORY EFFECT) 

[0060] Murine spleen cells were treated with anti-mouse CD3 antibody and IL-2 to induce cytokine production. The 
test compounds were added to the cytokine production system to evaluate their inhibitory effect. Namely, anti-mouse 
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rm antihodv adiusted to from 10 to 20 ug/ml with borate buffered physiological saline (pH 8.5) was pipetted into a 

[concentration 1 00 ppm unless otherwise specified) was pipetted in an amount of 50 uVwell/ and a ce I Mpm»n« 
xT ce is/ml prepared from spleen of Balb/c mice (female, 7 to 1 0 week old) was p.petted thereinto n an amount 
of 100 ^weTAfter cultivation inan incubator (37°C, 5% carbon dioxide gas) for from 40 to 48 hours, the cu.ture 
supernatant was recovered to measure the cytokine production amount by ELBA _ 

ptate IWAKI Code No 3860-096) in an amount of 50 unwell for coating at 4°C overnight (16 to 24 ours). Then the 
piate tiw«i\i, ooue ' 2 h b phosphate buffered physiological saline containing 10/o FCS 

STjTlSS?^ tl So X^ ™ ^ «>* <« P6S "» asni "« Me " COn,8i " in9 ° T 

Wea„2oS 

„f M ulMel tollo»ed by Incubation at room temperature tor 1 hour. For preparation ol a atattdarO una, 
HoT-yaLe. Code No. 405-ML) we* em^yed. Taa ,fm .a. . jjj- ««h j-jhj, 

SEE KS2£5^.1£J5S2£E room taroparatara to, , 5 minal- Tbe ptata «. yraahed 

an amount or iuu h ^ Chemicals Industries, Ltd.). Quantitative determination of IFN-?was 

^'™,Z'"ZZ*^^ a, ,,5. amoral — • ™- -5S I'aTpS 
Code No 18181D) and biotin labaled rat anti-mouse IFN-y antibody (Pharmmgen, Coda NO. 181120). as a porary 

inhibitory ratio. 

Inhibitory ratio (%) ={1-(T-N)/(P-N)} x 100 



T: average value of the test compound group, N: average value of the negative control group, and P: average 
value of the positive control group. 



Table 21 




No. 


IL-5 production 
inhibitory ratio (%) 


IFN-Y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


1 


96 


90 


5 


76 


83 


2 


74 (2 ppm) 


84 (2 ppm) 


6 


100 


100 


3 


79 


92 


7 


100 


100 


4 


47 


76 


8 


58 (10 ppm) 


67 (10 ppm) 
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Table 22 



5 



35 



No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


9 


96 


100 


32 


99 


98 


10 


100 


100 


33 


100 


100 


11 


37 




34 


88 


97 


12 


33 




35 


100 


100 


13 


36 




36 


81 


85 


14 


46 




37 


97 


100 


15 


99 


100 


38 


86 


93 


16 


100 




39 


97 


100 


17 


100 


100 


40 


100 


100 


18 


100 


100 


41 


99 


100 


, 19 


96 


88 


42 


56 


81 


20 


100 


100 


43 


98 


98 


21 


96 


89 


44 


93 


100 


22 


100 


100 


45 


99 


99 


23 


100 


100 


46 


100 


98 


24 


100 




47 


89 


95 


25 


89 


93 


48 


100 


100 


26 


82 


30 


49 


100 


100 


27 


96 


99 


50 


95 


98 


28 


100 


100 


51 


99 


100 


29 


98 


100 


52 


75 


96 


30 


100 


100 


53 


94 


93 


31 


62 


63 


54 


62 


78 



Table 23 



No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


55 


96 


100 


77 


74 


50 


56 


100 


100 


78 


78 


91 


57 


90 


98 


79 


62 


90 


58 


97 . 


96 


80 


100 


100 


59 


100 


100 


82 


90 


99 


60 


96 


93 


83 


90 


76 


61 


79 


89 


85 


91 


86 


62 


100 


100 


86 


87 


29 


63 


100 


100 


87 


100 


100 


64 


98 


99 


88 


72 


17 
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Table 23 (continued) 





No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


NO. 


II -f\ nmrii i^tinn 

IL O |JI UvJULrllUI I 

inhibitory ratio (%} 


IFN-y production 
inhibitory ratio (%) 


c 
O 




100 


100 


89 


87 


99 




66 


95 


91 


90 


100 


100 




o / 


99 


100 


91 


53 


1 




Do 


92 


99 


92 


99 


100 


10 


CO 

OS? 


1 00 


100 


93 


100 


100 




/ U 


98 


99 


94 


85 


53 




71 


89 




95 


100 


100 


15 


72 


51 




96 


100 


100 




73 


64 


28 


97 


77 


84 




74 


43 


10 


98 


96 


99 




75 


1 00 


100 


99 


100 


89 


20 


76 


96 


96 


100 


92 


93 








Table 24 




25 


No. 


IL-5 production 

inhihitnrv ratio 


IFN-y production 
inhibitory ratio { /o) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 




l Ul 


1 no 


100 


125 


100 


100 




1 no 


100 


100 


126 


100 


100 


30 


1 uo 


100 


100 


127 


100 


100 




1 n/i 


100 


100 


128 96 


93 




I uo 


55 


25 


129 


86 


67 


JO 


i rift 


oo 


96 


130 


100 


99 




1 O/ 




97 


131 


100 


100 




1 r\Q 
1 Uo 


mo 


100 


132 


99 


100 




i uy 


100 


95 


133 


99 


100 


40 


11 n 


99 


100 


134 


97 


98 




141 

ill 


99 


99 


135 


62 


33 




i i ^ 


100 


100 


136 


98 


100 


45 


11 ^ 

no 


96 


97 


137 


98 


98 




\-\ A 


i 1 no 


100 


138 


99 


100 




11 R 


100 


100 


139 


89 


50 




11 fi 


100 


99 


140 


100 


100 


50 


117 


100 


100 


141 


100 


100 




118 


78 


47 


142 


95 


99 




119 


100 


99 


143 


97 


100 


55 


120 


84 


35 


144 


99 


100 




121 


97 


100 


145 


100 


100 
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Table 24 < 


[continued) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


No. 


IL-5 production 
inhibitory ratio (%) 


IFN-y production 
inhibitory ratio (%) 


122 


100 


100 


146 


62 


43 


123 


100 


100 


147 


99 


100 


124 


100 


100 


148 


94 


81 



10 INDUSTRIAL APPLICABILITY 

[0062] The present invention provides cytokine production inhibitors useful as preventive or therapeutic medicines 
for diseases accompanied by hyperactivated immune functions. 

15 

Claims 

1. A cytokine production inhibitor containing as an active ingredient an aniline derivative of the formula (I) or a salt 
thereof: 

20 



25 



(R 1 )> 



30 [wherein A is CO or S0 2 ; Cy is an aryl group or a heterocyclic group; each of R 1 and R 2 which are independent 

of each other, is a halogen atom, a cyano group, a nitro group, an alkyl group which may be substituted, an alkenyl 
group which may be substituted, an alkynyl group which may be substituted, a cycloalkyl group which may be 
substituted, a cycloalkenyl group which may be substituted, an aryl group which may be substituted, a heterocyclic 
group which may be substituted, an amino group which may be substituted or a -B-Q group (wherein B is O, CO, 
COO, OCO, S, SO or S0 2 ; and Q is a hydrogen atom, an alkyl group which may be substituted, an alkenyl group 
which may be substituted, an alkynyl group which may be substituted, a cycloalkyl group which may be substituted, 
a cycloalkenyl group which may be substituted, an aryl group which may be substituted, a heterocyclic group which 
may be substituted or an amino group which may be substituted); R 3 is a -M 1 -M 2 -R 5 group (wherein each of M 1 
and M 2 which are independent of each other, is O, S, a NR 6 group (wherein R 6 is a hydrogen atom or an alkyl 
group which may be substituted), a single bond, a C^. 2 alkylene chain, CO, SO or S0 2 , or M 1 and M 2 together 
may form -N=N-; and R 5 is a cycloalkyl group which may be substituted, an aryl group which may be substituted 
or a heterocyclic group which may be substituted}; R 4 is a hydrogen atom or an alkyl group which may be substi- 
tuted; x is an integer of from O to 5; y is an integer of from O to 4; and z is an integer of from 0 to 1 ; provided that 
(1 ) a case where Cy is a phenyl group, and the substituent at the 4-position of the phenyl group is a pyrazole group 
which may be substituted or a triazole group which may be substituted, and (2) a case where Cy is a phenyl group, 
the substituent at the 2-position of the phenyl group is an alkyl group, and the substituent at the 5-position is a 
-NHCO-(CH 2 )q-R group (wherein q is an integer of from 1 to 4, and R is an aryl group or a cycloalkyl group) are 
excluded]. 

. The cytokine production inhibitor according to Claim 1 , wherein Cy is a phenyl group or a six-membered monocyclic 
heterocyclic group. 

3. The cytokine production inhibitor according to Claim 1 , wherein the cytokine is Th1 type cytokine. 
55 4. The cytokine production inhibitor according to Claim 1 , wherein the cytokine is interferon y. 

5. The cytokine production inhibitor according to Claim 1 , wherein the cytokine is Th2 type cytokine. 
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6. The cytokine production inhibitor according to Claim 1 , wherein the cytokine is interieukin 5. 

7 A preventive or therapeutic medicine for diseases accompanied by hyperactivated immune functions, which con- 
' tains the compound or a salt thereof as defined in Claim 1 as an active .ngredient. 

8 The preventive or therapeutic medicine according to Claim 7, wherein the disease accompanied by hvp^activated 
immune unions is aUeast one allergic disease selected from urticaria, food - W»jph **c shock, hyper- 
eosinophilic syndrome, asthma, allergic rhinitis, allergic conjunctive and atop.c dermatitis. 

9. The preventive or therapeutic medicine according to Claim 7, wherein the disease accompanied by hyperactivated 
immune functions is a systemic autoimmune disease. 

type I diabetes, Hashimoto's thyroiditis, myasthenia gravis and multiple sclerosis. 
11. An aniline derivative of the formula (!') or a salt thereof: 




, k ■ , ie m w <!n' Pa ch of R1 and R 2 which are independent of each other, is a halogen atom, a cyano 

£2£& 3S '-2£!f- an a*Sr»n», /roup** ™y be ****** *-£g££Z>** 

a hydrogen atom or an alkyl group, and d Is an integer of from 0 to 3 is excluded). 

12. The aniline derivative or a salt thereof according to Claim 11 , wherein A is CO. 

13. The aniline derivative or a salt thereof according to Claim 11 , wherein A is CO, and RF is a pyridyl group which 
may be substituted. 

™ U T a flSe aTkenyloxy group, a substitutable alkenylthio group, a substitutable alkynyloxy group asub- 
S cyc.oa.ky. group, a substitutab.e cyc.oa.keny. group, a subsututable 
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cycloalkoxy group, a substitutable cycloalkylthio group, a substitutable cycloalkenyloxy group, a substitutable cy- 
cloalkenylthio group, a substitutable alkoxycarbonyl group, a substitutable alkylcarbonyl group, a substitutable 
alkylcarbonyloxy group, a substitutable alkenyloxycarbonyl group, a substitutable alkenylcarbonyl group, a sub- 
stitutable alkenylcarbonyloxy group, a substitutable alkynyloxycarbonyl group, a substitutable alkynylcarbonyl 
group, a substitutable alkynylcarbonyloxy group, a substitutable cycloalkoxycarbonyl group, a substitutable cy- 
cloalkylcarbonyl group, a substitutable cycloalkylcarbonyloxy group, a substitutable cycloalkenyloxycarbonyl 
group, a substitutable cycloalkenylcarbonyl group, a substitutable cycloalkenylcarbonyloxy group, a substitutable 
aryl group, a substitutable aryloxy group, a substitutable arylthio group, a substitutable aryloxycarbonyl group, a 
substitutable arylcarbonyl group, a substitutable arylcarbonyloxy group, a substitutable heterocyclic group, a sub- 
stitutable heterocyclyloxy group, a substitutable heterocyclylthio group, a substitutable heterocyclyloxycarbonyl 
group, a substitutable heterocyclylcarbonyl group, a substitutable heterocyclylcarbonyloxy group, a substitutable 
amino group, a cyano group, a nitro group, a carboxyl group, a substitutable aminocarbonyl group, a substitutable 
alkylsulfonyl group : a substitutable alkenylsulfonyl group, a substitutable alkynylsulfonyl group, a substitutable 
cycloalkylsulfonyl group, a substitutable cycloalkenylsulfonyl group, a substitutable arylsulfonyl group, a substitut- 
able heterocyclylsulfonyl group and a substitutable aminosulfonyl group). 

15. The aniline derivative or a salt thereof according to Claim 1 1 , wherein A is CO, and R 5 ' is a 3-chloro-5-trifluorome- 
thyl-2-pyridyl group. 

16. The aniline derivative or a salt thereof according to Claim 11, wherein A is CO : and R 5 ' is an adamantyl group 
which may be substituted. 

17. The aniline derivative or a salt thereof according to Claim 11 , wherein A is CO; Hal is a fluorine atom, a bromine 
atom or an iodine atom; and R 5 ' is an adamantyl group which may be substituted. 

18. The aniline derivative or a salt thereof according to Claim 11 , wherein A is S0 2 . 

19. A method for producing the aniline derivative of the above formula (I') or a salt thereof as defined in Claim 11 , 
which comprises reacting a compound of the formula (II): 



[wherein A, R 1 , Hal and x* are as defined in Claim 1 1 , and L is a leaving group], with a compound of the formula (III): 



Ha) 




0 2 N 




[wherein Cy', R2, R4 m and y are as defined in Claim 11]. 
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